Evidence that deoxyribonucleic acid photolyase from baker's yeast is a flavoprotein.
DNA photolyase purified from baker's yeast by affinity chromatography on UV-irradiated DNA noncovalently bound to cellulose and by chromatography on activated thiol-Sepharose 4B yields a single protein band having a molecular weight of 51 000 when analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The molecular weight, 53 000, determined by gel filtration was in good agreement. Upon denaturation of photolyase by heat or 8 M urea, flavin adenine dinucleotide (oxidized) was isolated from the mixture and identified by thin-layer chromatography and spectral analysis. In contrast to flavoproteins to which flavin adenine dinucleotide (oxidized) is bound which generally exhibit two absorbance maxima between 300 and 500 nm, photolyase has only one at 380 nm. These findings and the similar characteristics of the absorbance and emission spectra of native photolyase with those of flavoproteins in which the chromophore is considered to be the 4a,5-reduced flavin have led us to propose this configuration for the photolyase chromophore. The difference in properties of yeast photolyase compared to the one reported previously supports the idea that there are two photolyases in baker's yeast.